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1 1 

Mm (N) tflllOVaix3(IS:IBIWF^-&*G a A s*#K*tLTffi«3ifc#o4;?-#j3j&te 

T-^*3V^T, fjHefl&ttWti, H&i5B£Mrt ? 7 (Sb) £^trl I I-VM B B B # 

i#-et)S$it5-*, ftm»^#PStt/irt ? 7>^> (Sb) «r*4 4^»J:9*:*jft 
$ fir v» * £ «h £ ft ft £ -T £ *2»^l&7t^T-o 
[ft *JS 2 ] 

1 K*o¥*fcH*3fc?-K*5v»-T\ H(fiBREM^f±, |B]BttcM^ (N) i^iii-C 
[If*JS3] 

(N) fcfl&OVi&7C*£l§|l$K'£*G a A s»«f:*rLTEi5l*fiFOif fpfif 

=¥-K&^r* mum&miu mummmtfT>?-*> (sb) at^M (n) zmmz& 

tr I I I - Vj^ B B H #*ff-e«^$n, tf)IE»T-#P^M(±. »ii©S bitJgJ: *) i> 
[IS** 4] 

i <7)v^^^-3pj;fs«co#j»^#&^^T-4;i3^T, tuiepf mm t±> 

GaAsSb, GaNAsSb, GalnNAsSb, GaNPAsSb. GaPAsS 
b. GalnNPAsSb, Ga I nPAsSb, ttz&, G a I n A s S b X& * ^ t 

t # ft a ^*f^7t^T-o 

5 ] 

^3? (n) tmnvm^mzmniiz^frG a a smmzttLxjEmmzw^m^xpftiWE. 

T-icisv^-r, Wtn.m=f-#Fi&&mtW8tm£vm~ii. ry^-^y (Sb) £#tri I I 

- v mm£k*m&fr <b a * + mmmm § n r v» * ^ t *wwl t -t & ^-m^itmi-o 
m*m6iim<v*mfc&±mi-^&^x. mm*mmi±, GaAsSb, g a n a s s b 

, GalnNAsSb. GaNPAsSb, GaPAsSb. GalnNPAsSb. G 
alnPAsSb, itzli, GalnAsS b Xhh i t Z^ffltt &##i£S&:ft3StTo 

(n> tm^vm^mimmz^ijm^pmikmim-r^^m^^tm^ii^x 

, HUlEfiT-#F&14g(i, I n t S b fc#OVSl5c*«:ra«Ft--S-tr AJft, I n 

*LT «r 4 C SrJjf « -t- * *S^7t^T-o 
[fjf*^ 1 0] 

m#m9um.(D¥mi£3£itm*^£i^x. mmAmitGa i nAsSb-c*^ bjk±g 

[ffi^l 1] 
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[W*JS 1 2 ] 

im^m i3] 
im^m 1 4 ] 

[If^jg l 5 ] 
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\= v jx - )V is «£ yf^fc jiff y^fA 

[0 0 0 1 ] 

t±, *##f§7fc*T-i3 «t «t viL-fr&x vjtmgm 

[ 0 0 0 2 ] 

•7 -f 7. <h v>o TttJPA^-^;-^ LAN (Local Area Network) & ¥<r>3- — 
[0 0 0 3] 

£ <7) «t 9 fcjfciB Ut> ->'J*7T>f^- Ofcj* n 7« $ < , £E-gi£j&*&^ 1.3/* 
mm, 1. 5 5 fi m^fn^-mW^-^^m^h *) . J-—?- tZfc^WMX^R £ « 
A K t± > & ^ * h O jtiiM ^fA"C*4:t tfm$3kVrX~$> -6 o 
[0 0 0 4 ] 

1. 3 « mm, 1. 5 5^mf^Ifta, I n PiSiO#^#- ftWt** *) . 
[0 0 0 5] 

SiS, G a A s *1S±^ 1 . 3 ,« mf O^fft: U - f ^fMt I I, |ffl?J ? if±l £*U 
(G a ) I n A s 4T- F'7 K GaAsSb^GalnNAs (^JxJilf g^iiK 1 #BB 0 
) jW3BS*lTv»So Ga I nNAsli, l^— «f«FttOfflSE*Si#tt«r«*T/h$ < 

-T -6 i £t!> ? -C£ LTjig $jirv>5 0 GalnNAsM^^ti, P, S 

b, A 1 ^F<Di\&co I I I - V j£x5£ A, "Cv* £ 
[0 0 0 6] 

Ga I nNAs(±, mm (N) t i&<D V £ 3^ rt: I I I - V BlM^MHfcT?* £ 

o 1" GalnNAsli, GaAs if) & ^T"^^^ £ V* G a I n A s Clf ( 

N) *^*ni"*^ t-C^T-Jc^t^G a A si:«^$*4: i: ^nTtl-C* <9 , jEt-/^ 
K^> y ^J.^fl/^-j&VbS <*»), 1. 3 // m, 1. 55// m^T'Offe^a* pTbEW** 
T;'^> o 

[0 0 0 7] 

m i. If 1 "OH. hK&V). GaInNAs^A7F^/t7 y^ff-Jt 

$tLTv^ 0 Ga I nNAsli, M^f (N) Or^JjpH i 0 /< > K^r-V y /x^jV^-^ 
$ < feitf*, feiwtll^f t tcx^A/^-Ffi'l) . GalnP, A 1 G a A s , 
G a A s f<0G a A s Ifrf *^*ttft Kit L Tfe«f > K^il^^T;*: # < •) 

t>» 1 0 %<7) # 3 %-e 1.3^ ml^MT* £ M^tM^* § W5 

[0 0 0 8] 

^-TJ: 0 iz L#v^imz/t^75 ? M^MoliUnK^oT.%.^[U±#1-^»aS(i. Gain 
N A sm<F>i&&ftfimm&f&<DmuizW^£1ti-Z?zibX~Z>&o ^<Dtz*b. I nM^^ 

£ < t ttiM £ < -r h u&rfw. htix&t) mi. mmxm 2 , w wfxm 3 &m 
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o ) , ^«^^LT2%flSJ^±i:^;#^l±lis^^^1-^G a I nNAsMW'M 
li»lv^tirv'4o ^tUCj; ^ ifijg#:p-^f<7) t# vMim^JS^l k A/cm 2 JiJl 
TOf&^Mi^-^oT, 7^0, ii^SS^S^ib 8 0°C^&oT&, mftWtfltffo'ffr 1 
. 3fgH L^ti^P-^T. #14SJ£rt*2 0 0 K£@x.&&£t& P--f rt ? $R^£;rlTv^ 
x(i^#fF^2#BSo ) o 4: is, |i|i:iiGaAsl#fljv»t.ftT^4, 
Eil^W^Ga I nNAs^i^ffittl*!^**^ BMfcfiG a A s j5* 

[0 0 0 9] 

Wxtf S b 7 * * > h«j£»**f*-C\ 3^tc^S^WJ L2*7Cj£fiS 

-tir^^ffi (^Jx.l±'#f^5:m3#BS 0 ) 75*t|*$nTv^ 0 iSSliMBEftt^4„ i 
, MBEfe-CJiWEMfcMT-^pffittliOW^US b tNfc&flnLfcfll (Electro 
nics Letters, Vol.38, No. 6 (2002) pp.277 
- 2 7 8) 6tt^$*LTv»&o SbMli, KM, #p|tti:Hi:-e*D, NH 

lo 0 1 0] 

L^L***<b, Ga I n N A s #pffittl^O S b ^Hflli G a A s *SC*tt 
10 0 1 1 ] 

s b wMmx c^n gJcTPttiftu (^#^« 4 ) ^n-cio, a^tu 
'M-t>m#>xmm.x&2> z t 

[tt&XM. 1] #H¥ 6 - 3 7 3 5 5 -3§-£f& 
[** ifcfcltt 2 ] #§3 2000-332363 
imtXffi 3] 2002-1 18329 

imftttffl. 1] Jpn. J. Appl. Phys. Vol. 35 (1996) pp 
. 12 7 3-1275 

mm^jCffi. 2] Jpn. J. Appl. Pyys. Vol. 39 (2000) pp 
. 3403-3405 

mm^M3] «#«b. me 2MBmmm^, up-t-u 
[im&jcm. 4 ] mtb. me 2 m&mtom¥£s> 1 3 P - t - 1 2 

[0012] 

*fkWt±. EiSlWGa I n NA s ^t^pffitti^ffl^^flMTtf 
10 0 13] 

±£B«j4rjlric"r4fci6»-, 1 IB*tf>|&9§li. MS (N) tifeO V^TC^PJBf 

wmm&7>?-*> (sb) Sr-g-tfi i i - vmfo&^mitx'mj&ztiz-u* mmmj- 

o 

[0014] 
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it. mn^mm (n) ititit^-s^t^tf t trv^ 0 

[0 0 15] 

ztz, m>$m3mm<D%mi$, mm (n) tm<Dvmitm*mm^&G a a 
sb) sra^ (n) £iBjn#K^tr i i i-vmm.&*mw-emj&zti. buis*t#^s 

j5>o, m ii ON itJS i *) UI^Nlg^tLtv^di: LTv>& 0 
[0 0 16] 

Jtm^ltZ&^X, mtiW^mit, G a A s S b , G a N A s S b , GalnNAsSb, 
GaNPAsSb, GaPAsSb, GalnNPAsSb, GalnPAsSb, ttz 
it, G a I n A s S bT?ab££ fc "k^Wit LTV'4 0 
[0 0 17] 

i fc, it** 5 |E«cO|§B^(i, tPr*^ 1 J^fit^Jl 3 m»rftrt*-*£i£tt© J N*ft3& 
Tfcs^KiS^T, S b fc-S-trKMfl, G a A s o3R *) Lti/^ C 

[0 0 18] 

ifc, 6 lemons (±, g$ (n) tmv>vm7tm*mmi-^frG a a smmz 

T>^> (Sb) fc-£trl I I -VMS^i^^ftStlll^MSitt^iii: 
[0 0 19] 

, GaAsSb, GaNAsSb, GalnNAsSb, GaNPAsSb, GaPAs 
Sb, GalnNPAsSb, GalnPAsSb, i tz it, Ga I nAs SbT*i: 

[0 0 2 0] 

G a AsiSWtLt^loI^^tU S b £-&tr*W*«>t&^^ilSM<at& : f 5e 
[0 0 2 1 ] 

ttz, m*m9$m<Dmwi±. mm (n) tffe<avj£x^£iWK^tr*^#^fti±« 

|HJB#K:-g-tf AJgfc, I n ^Siv^AiJ: '9 I n&j£rt*/h$ < N tfifeO VMjtmZm 
[0 0 2 2] 

o famous m*m9tm<n¥i*fcftitmi L iz&^x, mm Am it 

Gal nAsSbt*^ BfliG a N A s Z t&ft&b Lt^ 0 

[0 0 2 3] 

snMmi \ um.o>mmt. 1 ftMfflf*^ 1 oo^-r^— ^KfE**>#& 

[0 0 2 4] 

w#«i 2is«of&B9i(i > it*^ i nmm^m 1 oov^-rtL^-^me«co^ 

[0 0 2 5] 
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[0 0 2 6] 
[0 0 2 7] 

[0 0 2 8] 

IS*^2, lf*3l4, lf^5fS«<7)|§H^^ ititf, mm (N) <h1t!l(7)V^ 

7cs^i5iB#tc^-^G a a smmzftLxj±m&zw^m^#Rt£&mttmi-#Rj%<&m 
<d m m k ?fm $ n £ mmm t * m -r & m&m *m>L tz ^mft&ftm* k & ^ x > uir ieah* 
«riEREse**7>^^ > (Sb) *-&tfi i i -v^ji H H B #s^-e^^a^.-^ 
> iuie»^-#^^ttB^T>^^> (Sb) t*i4i/>i9Ut*siiTv>4o-c, 

[0 0 2 9] 

1- * t> , m £ *-r & fiT-#pf?£t£Jf * -r * bi^ti t ft * mmm osssm 

[0 0 3 0] 

-e, t&T-^tk^* § < fcfc-TfcSf*, f&^«fn^3^7cj£fM*«os b «fln k J: 3 WflUB * 

[ 0 0 3 1 ] 

»*«2fB«onw-r*{±. i tm<D*mfc%Jtm=?-^&^x, mmmm 

[0 0 3 2] 

G a A s ^OS baii^t^^l < tSf^ffl^^o —Jj. N« 

z\ttfx£z<ox% f±f8wzmi-2>m=F#Fif£&mv>mRmmi:m< lxlz 

o 

[0 0 3 3] 

ttz, m*m3nmm*m5tm<7>&wi l z£tii£ > mm (n) tnnov^Tc^isjufK 

&m#T>T*> (sb) s^if (n) ^iwiP#t;^tfi i i - vfcM&^mtt-xmfez 
ti, mzM?-#R%i&mii. iiios bmm «t o i>^^^s bmm zm-tzfr. $>&^ 

[0 0 3 4 ] 
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[0 0 3 5] 
[0 0 3 6] 

SSjfcSR^Kis^-C, S b &-g-trKEM<-±, G a A si«i:itLT?loi^^tLtv^ 
[ 0 0 3 7 ] 

uffin«^M75*fi* (lift) ztiz>ztt:\ xprnzmnrntzzttf-ez^ isvtmmz 

[0 0 3 8] 

ifc, ffll*3S6 7iMil*^8IE«<7)36Mtc i*u£, mm (N) tflfeov^7c^*I^B#tc 
MGaA s3£«^*tLTJE^M«:#oST-#^ffitt« tKi^TOteSOSHK^jfi 
Sft/;l»MiS:tt4 i&te « * fit x. is v» t\ bu fSttS t 

MJgfcOfflKli, T (Sb) I I I - V&f! H H H ^#^P>fc**|ig«7& s 

§ -5> o 

[0 0 3 9] 

•f4t>*>. %M -x. * ;i/ £ T 3 &tcj£& £ »J L 2 .&7Cfi5c:R £ i£li £ ^ £ - 7 r 
[0 0 4 0] 

(±G a A s£«K**LT3|o3RljM£*U S b *-&ir + HSOt&T5c&t±l*£g<7>*&^- 
[0 0 4 1 ] 

-r * c t tiD, fStt«o^**®« (««) $ ft a t>*\ wtii j: <o 

[0 0 4 2] 

££, lt«9^Mm^l 0iE«OHW^ ifttf, Mil (N) tH&OVS6TC3R«:R^F 
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s b tmovmTtmzmHf^ttAm t , i n £^i£v^A/f j: o & i n«^$ < 

[ 0 0 4 3 ] 

m^mm-rz^ tx% Amt Bm^^m^-R^t^^-rz tam&t&& 0 mx.HA 

IHalnAsSbU, Bi^GaNAstt^t, MO C V D*fc-C»idtftj&*Htt"C 
^SGalnNAsSb SrSHEHW^W* £ & Q 
[0 0 4 4 ] 

G a I n N A s "CttN&ljnK «t o T I n OMfif^; I) < * •) 3 ikltfiL&tfffi 
aiiJ* 5 , iniiitcA/i, Nfi±i::B§KlRi5&A,-cv>&<£>-c\ 3&7nj£:g&WHMT- 

G a I n A s S b^f± I n A,X'& <0 feffiMZ^-f & S b«^«t 
7 ? 9 V hWtM^tG a I n A s S b V 3 ^7Cj&S£ifpftJ-C# & t t ktc, 

G a NA sg^SB#OTWLlS H H H ^ S b rt^i ft* £ £ ri*<b , G a NA s g^Ncoa^il^ 

[0 0 4 5 ] 
[0 0 4 6] 

B^K'S^rtfJl'VgKS b Sr»-r*0(±^-C(i*v^ 0 #tCG a I n N A s^fi^PfS 
I n £ 3 0 - 4 0 %^intv>4^ MO C V D&Xlt I n jjUt^igJin £ t 4> 

pffittiC S b Srl^l^tC^i4v>J»^tt, S b £^#fci#£-KJfc'<TMOC V D£K*3V» 

r (± fgti e </> jg g # g £ g x mm \z \i £ 9 - # -c # £ o 

[0 0 4 7 ] 

i tz, m*m 1 2 iE«oi&B^-c-(i, 1 7bMis*^ i o <7>v>-r*ia»-«Kia««o# 

^***-ffc, /MHfc, 2^7C*»-ffcU|p]<o ---e. Gal nNAsM^*ffittii:L 
tv^ot, -> 'J * 7 r <* /N*-<7)fS;§n*7^/h£ < SE^-tt**Av> 1 . 3,«mf, 1. 5 5 
A* mtOMCSt^o 9 CSb £^*5|5*M££{i*|lfl«&ii:&S^ 

ttOftv»S«[{tffilfe*S#*#^-**«:«tt-r*i t75 ? -e^-2,o fcis, MOCVDW 

®L-$h ffintif f i' - fo^iM* 77 -7 ?'fx%m<Dmn>zi&mx£ s^c, 

[0 0 4 8 ] 

ifc, 3 UWL<D3kW HiM, iR$£ 1 2 fc L T 

[0 0 4 9] 

ttz, m*mi 4tm<D^mizxKi£, m&mi 2$m<o^m^itmj-^itMtLx 
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[ 0 0 5 0 ] 

fflv»<bnrv»-6 - <t Z'8rffiLt-fZ,itm\t : s*7-^X$>Z>(DX\ ^St^T^^&f&n* h 
[0 0 5 1 ] 

m t , * His -r £ * o jr & o jg® «• k 93 -r * 0 

[0 0 5 2 ] 

m 1 mm) 

*&w<7)m KDjtma. mm (n) tm^vmitm^mm^^G a a smm^nLx 
(sb) z&tti 1 1 -vm&M,*m#-X'mi&zti2>-jj, mmmT-xpft^mtfT 

>T*> (Sb) i 9 CM^tLt^l,: *mWi£ L"Cv>4 0 

[0 0 5 3 ] 

« Oj&ft tz*5 v>T »i , Lath ®£-g|5^ 4 & * fi£g*JWi (« x. 1 V ) 

7&*ft<>*5-e*«5, i-fftS*UW^#3V>-C 2^7C^$-^-?> Cl £:t5 ? ;&^-C£>&o ^OTilfe 
4 * I^HH OMftM £ »4 , iffix *fr*r-*T if 3 -^TCijgS * PPfilJ L 2 #:7Cj£g £ 

r * * > ymt£n$k<njbz> s b^^x^^e, 

■UPi-CttA»tC2^7CriEft3&*^ft>n*o Lfc#oT, ^*^1-^fiT-#^ffi14g^t-S 
[0 0 5 4 ] 

T-^fn^3^7C^^^<7), S basins J:*BJf1UH£l»C£ ttfX£Z> 0 
[0 0 5 5] 
(* 2 Off^sj) 

(N) ttf^tv^:^§i|tLtv^o 
[0 0 5 6 ] 

*>, ill t i?-#P ffiti ^f B 1T^!f 4-#iS^# <b it-S o ftfltftj:, Ga I n N A s 
MfHMOC V DatSgt4«^{±, N^IIfOil&iliA s <7>B.®<Dm&mtiZft L 
-C^e^Jt ( rNJKfl-J / ( rNKfl-J + rAsffifl-J ) ) rt ? 0. 9«riSx.*(5^#< L 

> R Fmx*ifcmtZ*£xmgi1r&tzisb, ON, O F F fc.tJgt^T 9 - t (iflf 

(4&<> MOCVDSt^iC, #ffitf>f|jlj^1*fe£&< -fZZt lilA>Lv>. L^L£rt ? £> 
, »g«KfcN7F^Jjn£ftfc«i§^**£. :^ r Itg#f^ON, OFFOW 

ft < , wm * mm Lx&zzt t%z> 0 

[0 0 5 7 ] 

ttz, GaSb©^|li 6. 0 9 4 ^ >^ Fn-At^4<ot% GaAsHitL 
T S b 1 %mtz*) 0. 0 7 8 0 %OJESiai*£: tnho WMm&l±ffiWX$>2,Z tlit<D± 
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[ 0 0 5 8] 

--ft, M3E»«jiOG a N<Df&T-;£ffc(± 4 . 5 * h- n- Af*40t?, G a A s 

CWLtNl%lf:i) 0. 2 0 4 %c0?II^^t4^ o L£rt ? oT, S b £REg 

BKN£Ssira1-&fc, S b^Sllfc J; •)£ i tFT- £ *<£>T% l±li^£^ 

ffimirZlj&t LTI±, N^ieDJ-mi^l (P) ©i&tafc *<, 
[ 0 0 5 9] 
(I3» 

**fl«*3©«il±, Mil (N) fcffllOVBSxSSfclWK'&^G a A si«i:itLt 

&mzmz.tz¥mv£%Jtm?-^j$\,*x, wmm&mn* mtmmm&T>^*> (sb) 
Rt/mm (n) ^i5iB#tc^-tj> i i i -vm&&¥mikxmf&zft. miieaT-#p?SM{± 

[0 0 6 0] 

Z> I?#p f&teJB <7>J&fi K is T li , ^ j- o }g£-gf>5t t ft £ #cfi#JSI3 T^ift fi^T£ £ o 
-e- «T* t ft £ HE MS Wttfi^IS K (± , iIx^;i/f-^T if 3 ^TC^cft £ MUtIJ L 2 >k 

Tn^ft^ji --7 r * * > Mftft$j*o&£ s tL^o-e, mz^ir&m 
=F#pi%vkm (vj&mm a k 2 rag^T^ft & 0 fosa, - <£> ft ©tt* * 

i t>ftv^ 0 
[0 0 6 1 ] 

# < ft -r k s*, *&t-te i<n:tcu *&T-M#n ^ 3 ^jtj&mm z m c - 1 

[0 0 6 2] 

^HN^T^Ptftv^^-t|5l^H^$fftSS#^^#<btL^o 1"ft=b*>. GaAs«a 
T N £ 1 %&2m L *i, y 7°l± 1 5 6 m e V/h$ < ft «K *»o, fe^w 

ti 1 7 5 m e VT#1> Mi^ti 1 9 m e VTt&*£ (K i t a t a n i If Ki&jtift 
r 1 6 th Semiconductor Laser Symposium J £:# 

pa) o i i i:fcf ^NMteim^ (ITtS : W s fci^o iot, P$M 

fe«^/<> K^ai«^/Jx$ < ft oT Li 9-*OiftjR»14*«« < ft&o :;t? 

, Jttfcfc LTtfe^L7tMT-#PvS^, mmmt U:N^i^^i: Ltfi, #J;U£ 
I^PlSttit LTG a I n A s , ilit LTG a A s (Dm.^irfr^tfJb „ ftlxJf 
jtiK TIEEE Photon. Technol. Lett. Vol.12 (2 
00 0) pp. 125-127 J i:S$Htv^J:9i:i4 0K-l 7 0KtM^ 
SS#14^#«bnri5i9, ^{Ei«/OK^IItiotv^o -2f, PtMJf <7>N*& 
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o 

[0 0 6 3 ] 

D^it^f^1-^, 0 tflJx.(d:G a I n N A s t G a N A s O^r nf ^^Mt-?.^!^ 
Ga©yt'^-©0N, OFFtif % L/:#otSSlgi±G a I nNAs WI 
v^ 0 MB E&^(±J&JBlJt^£v>i§^ Ni&Jtt±^# < &£o N^l9^$noi 
na^fS#tt(±/h$v^<7)-e, G a N A s riliW^NMli^^ < &oT L$ do SS 

m * & z. h ®& i ± jsfl- -t^ofig^tit ssl m- <r> m&m * mm -r * s & * s ^ ? . b# n 

a #t^S i f> < U GalnNAstGaNAsttff) titbit Sii T**J-J£ 
tlS, MOCVDtt^lt Nflfcl)&i*itf> I nM^WIfet^K, 

I n t i C S tii$!if.Ii:/h $ < ^ o t ^ < ©t:\ #CAs, N<7)MI4- 

[0 0 6 4 ] 

ill, ^ffcEfttlii, GaAsSb, GaNAsSb, GalnNAsSb, GaNPAs 
Sb> GaPAsSb, GalnNPAsSb. GalnPAsSb, ttzit. Gain 
AsSbi^Cif) fi^ $ fix & o 
[0 0 6 5 ] 
(^4(7)fl) 

S b £-£tr»M WW l±G a A s L I o M *) M^^" L T Z t *m 

Wit LT^So 
[0 0 6 6 ] 

em * ^r-r & ttXRm&m k** l t g i o m & m-r & mmm zm^zzt xmm 
mKft&mowtfi&m mm) zti&zk-e. ^nm^mmir^zt^x^, #m*T-# 

[0 0 6 7] 

(* 5 O^SR) 

^m<Dm5<DMWM, mm (n) tiovixi^wmGaAsMWLt 

^> (Sb) £<&tr I I I - V^Zi^#*#:^ <b & * tHi $ *LTV*£ d t 

[0 0 6 8] 

^^pffittiiSli^liloMfiit^ II C S b frSilxx^tuZ, ±mj]%:&nhti 
[0 0 6 9] 

:<?)i5^i<0*iM*f?t:i5^t, ffife*W«Ji. *#WKti, GaAsSb 
, G a N A s S b > GalnNAsSb, GaNPAsSb, GaPAsSb, Gain 
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NPAsSb. GalnPAsSb, itzi±. G a I nAs S b%t°kz± *)MJ&ZtiX\<* 

i> o 

[0 0 7 0] 

(* 6 Ofi) 

^0|6 0llli, ±iELfc»5 0^Ji^*#ll** : ?-ti3v»r, illfiGa 
A s36«tw*tLT5lo3R«)MS:*L, S b fc^tr^M^te^lfettWMOte^Jfcft J: 

[0 0 7 1 ] 

* § &EE«^ £ * fiT-^p j£M 1 5 1 o ^ •) S * -6 KM t £M 1" * - 4: T- 
M*tflM*jifcfc*K SM^jHS:* (»«) fBtlU^i^K^o 
Tv^or% ^H«to-CfiMfllta*^#«b*tiv^^**,So EE*SM 

[0 0 7 2 ] 

m 7 o^si) 

^5£W<nm7 (DfmM, Mm (N) ^©vlxi^^llC'l^iWiStti^tt 

^tfAfh, I n i&t&^frAm*. 0 4 I nIS^$ < N t ffllO V&tcS £ PIB# 
tr BJBfcjWaJWtt KM Sft-Cfc-Si £ Sr«F»fc Ltv^ 0 
[0 0 7 3 ] 

*H6K, I n S b fc^OV#t7C3££IWK-£-trAS£. I ni^ift^* 

a® j: 19 & i nas^/hj < n tm<o vm7tx*mmzf?tr bi t zmmm^mm 

[0 0 7 4 ] 

I nfflBfC^^n^^MfflLv^ MOCVD&Ciiv^-Cii, N fc -ftfeco VMjt 

m^nm^ts^^z S b £iifoljn1-£0(i^T-(i&v^-e, N t S b £|5|B#K"g-f £v> 
^^iL^o Lf;i s oT, GaAsit±i:Mt§:i^x.4t, IntAstS 

b ^HfK-a frf t , NtAs^^C-^tfit fcjgjWtt KM S^fc&JSJfflete^flljg 

[0 0 7 5] 

±iei?#p*tti(i, NtS b^lWIBtK^i^^A/f i: BWfcSfcjRCTSe&TJSIJW 
W KM tSiit?, AihB V OTOS^O?!^ U^fCt 7&*nTSg t & & o 
[0 0 7 6] 

ttI**it*AI (I n h S b t#<7)V^7C*^PIB#K-^tfS) t B/f (In^if 
Nfc-ffeOVSlTC^^I^^FtC-g-tra) (i, £#B»Ktt, ^n-filG a InAsSb, GaN 
A s tz tlz X Qm&ZHX^&o 
[ 0 0 7 7 ] 

fflz.l±\ A|5:GaInAsSbn > Bi?:G a NA s itl) t> MOCVD'Stli 
j3cgri*ffi»iT*& In, Sb, N tjtiZ<DVM7tmt £mm^A,?zi!lM s X$>& G a I nN 
AsSb^iMClliitn'^o ifc, GaInNAstl±NiJDt:J:SInOa 

[ 0 0 7 8 ] 

GalnAsSbl^ I n Z^AsXte *) EEiSM£W1-& S b^»Pi:J: ►) t-7 7 
* * > hflf)^MI:lltG a I n A s S b 9 g#?> 3 ^7C/£ft £WJT- £ 4 £ fc G 
a N A s/fJ&fiB#<7>Tit!>*£ H E lK S b tf^i tlZ Z t h G a N A s 9<^N^MBStffi«f 
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«-e^ So 

1 0 0 7 9 ] 

AJfKfiBJIcfc •) fc^&vvlTa^(£N£#A,T*v>T*>J&>£ i/t, BJf 

[0 0 8 0] 

ftJffiMOC VD&K«fco-CijSJlJ££$*i*07&*&v>o -f&fr*,, *«Wo^3J[#*jfe3R 
^(•i, MOC VD&&CJ: otgIiI?ni«^i:# Ctit^^c MOC VD&OJ: 9 

t± V »S#|&Jt K * § < L, NtiOV ^ItcSI ^ |h] Bf (-c-g-Axfvf^-^-lE CSb^ ^^1" 
^©(±ilt(i^^^ I n $-#5 ^v»»^»i+^|fiftTirfl6-C*4o L^LI n^^/i 
tiffin TBI! "Cab-So GalnNA s^I^pffitKilf I n # 3 0-4 0%"& 
Siitv»4#, MOCVDMI nftjKO^ftlti: *»JwNOfl)ll9a$^3&*jRj*L, J: <9 

[0 0 8 1 ] 
[0 0 8 2 ] 

m t LT, v>; * 7 r << /*-<D{x;muAtf/\^ < I^Ivm . 3 //mm, 1. 55^ 

-C^) 0 > -ntl{±, '^T- (V C S E L : Vertical Ca 

vity. Surface Emitting Laser: liiilf 3r -v If T" 4 M^&TfeSl^ 

I, GaAsIt±Cfi-e^0. 8 5^mm-ei±> 1-T'tC^|ii L A Nt"^ & 

1 Gb i t/^^-^7 h*ir-C^fflft$nrv^ 0 ±»Lfc&^ifeJ&«l<ai|MMM6 
itm^-H. Ga I nNAsMfH'ffittitaTV^<7)t\ £ n <b O^ft fcfcUfcT? § £ 0 
[0 0 8 3] 

$k%M*Fm®-i'-*?*nhz. t&xz&o at*. MocvDft-eMt4iis^i/-f 

[0 0 8 4 ] 
[0 0 8 5] 

[0 0 8 6] 
[0 0 8 7] 
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* <§mm7- &yfi m & \& ^ * v & 7fr£^f tya- ^ * & - 1 &n & 0 

[0 0 8 8] 
[0 0 8 9] 

[Hi&eiJ l ] 

[0 0 9 0] 

HI 2 li^5%W<7)mimm 1 <OG a I n N A s ^m^itM^F^i^U ^^■fm^&Zo & 
is, m2 <Dm-?lt, 'J-ryA^^Slz-ftt'otv^o t tz, m 2 <D G a I n N A 
sSffiH^;Si^2»#^-¥i±. gfllitfc Ltli, SCH-SQW (Separate C 
onfinement Heterostructure Single Quantu 
m We 1 1) ftilt^otv^o 
[0 0 9 1 ] 

H2<Dl?l]-C(±, MTjfc (100) <7)n-GaA s^K_tK, S e F — 7° n — G a A s / ^ 
7 7ri, SeK-^n-AIGaAsT«^?KI, 7> K-7*G a A sTM*'V 
K«, ffiteS, 7>K-7*GaAsiaWFi, Z n K-7'p - A I G a A s±|5^ 
9 7 K«, Z n F-7*p-GaAs3>^ h«J&*l&fcjSK$*LTv».&o 
[ 0 0 9 2] 

ffittili, Ei^^ft^liWGa I nNAsi^PiStti (#p|) 
fc, f <7)±Tt:M$ih.^M{:WMt-&G a PA s S bill (A'J7l) 
ioTv^ 0 #pi©I nMx(i35%, Mm (N) &J&f±0. 8%tLfco 4*:, # 
PiOf?l±8nmHfco 4*X SS^ftliMOCVDMoto * -V 'J 7 K 
. H 2 ^l^/: 0 4fc, ECfl-fcti, TMG (F^fif'J7A) , TM I (h'J^f^ 

4 >V*?J*) , A s H 3 (7^v>) , PHs (7*7.7^ y) %m^K -g-LT, M3t ( 
N) OjRJR-Jwtt, DMHy (y^f;mK7y>) £fflv^ 0 D M H y t±fl£©-C55-fl$1- * 
©T% 6 0 0WXT<D i -9 fcflSfijftgKjSLTH&o ^O^J 1 "Ctt, GalnNAs 
1^55 Ot-CJSgLfco #K^<97C§ v»*^#p?Jifcj£ft^*»£-t±0l;Ltf 5 0 0 °C 
- 6 0 0 tggfWfiiSWifi L^o G a P A s S b m mm i>G a I nNA sM twic 

5 5 0tt:^ftL/:o 

[0 0 9 3] 

fit, 7^HJy777^x 7 f/ X *) m 3 // mOT, h 7 W 7°«i£W*i-£ 

k f ± . n fflij m * l £ 0 

[0 0 9 4 ] 

c\(DmMmiX'it, G a A S7C^ KltGalnNA s S^pf&ttS fcOfflt:: G a 
P A s S bliti^M$ntv^ 0 G a A s C^LT, Pl%&£«9 0. 0 3 6 %/itt 
te^&ti^S < & <9 , Sb i%i/:») 0. 0 7 8 %7 v ilt*§T-;eSfcrt ? 7<: # < & &o iot 
, *&T-^£-£-£&*:a6KP&J&& S bM®&2. 2 fgt L/c c ^HUHfi, PM6% 
» S bM2. 7 %t L£ 0 
[0 0 9 5] 

Z<Dmmm l T't±, i?#P»ttlt Klft^ftSrG a A s*«J: 19 <t^Sb 

z&tz^fD-e, fe^m^z <%b-fizffi&, fcf-fe&tfizZ < ttii&t&T- 

IgfO * 3 &7CJ3tfi^o , S b « K «fc * gij^ffl 5- m C £ t 7i ? T* § £ o 
[0 0 9 6] 

±£Zf±ffiWZG1-ZG a I n NA s i^pfittilSgiWTftS i 4 4»I 
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It LT, MM * )V * - £ T if 3 ^Tcfiltfi * WW L 2 -kytf&m fcfl&ii £«^-7r^ 
[ 0 0 9 7] 

s c mmm k p ^-a int^iitt?, fc**/* > k^i^^o g a a s k m 

[0 0 9 8] 

-a^/iH^H^ S b SrSsJlp-rS^tt^-Clii^o #KG a I n N A s ^i^pfSttS 
I n £ 3 0 - 4 0 %^-A,-ev^5ir\ MOC V DvS^ii I n fafcOWIja t t^CNO 

[0 0 9 9] 

h 3 *ottoa*fk^»*l^4ii 

[0100] 

ifc, Z(Dmmmir^t, IliHtGaPAsSb^ffl^^ PIlftLtii, 
<tiSb ^JtLT^ntf^. < , GaPAsSb OHfelC t , GaAsSb. GaN 
AsSb, GalnNAsSb. GaNPAsSb. GalnNPAsSb, GalnP 
AsSb> ttzlt, G a I n A s S b fcffcJBv** £ t7^"C£ £ c 
[0101] 

Ztz, H2<7)^iJ-ei±. MfllitfcLT, JtL-ST-^pfflfjg (SQW) ottfcjFLrt:**, 
"C # * o £ ^77 KiCli, A 1 G a A s t WlW.^ 7 -f K^> y A 1 G a 

mmm 2 ] 
[0102] 

13 li&§£W<V$kMm 2 <D G a I n N A s ^raf^M^^-^"^^^^;; - 
O^J2O^10iJ 1 t^«VM±, 1T-#pM§ (#P"IB) ^2iH, -t<D±TizM 
f&Lfzmmm*. ?lif)l*^tt^G aNAsSbtLt:fc-e*4 0 
[0 10 3] 

GaNAsSbTIi, GaAsWLT, Nl%|/^ 0. 2 0 4 %<7)?|?Rt)l*fc ^ 
19. ifc, Sb 078 %<nf±m&t % Z> 0 iot, 31 o5S >9 It ir&tztb 

N««b«O^0. 3 8fS«fc l) < Lfco *#tfJKlix Ntlfil. 5%, 

* t i o xm=?-#R^\±m<D^^m^±Ltzo 

[0104] 

#^0 G a I nNAsMH^MOCVDMftt«^li> NO^O«#&flli, A 
s<0^#O«*&fil~*tLT, ^;Ht ( rNEURJ / ( rN^J + [AsffFMS ) ) rt ? 0 

SIJ<7>j£S£-C&£MB Effi-Cj£fi-r*»&ti, NJ^£ R F^-Cftte-ft ^-ttT^-f £ 
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ON, OF F Z&m^if 9 - fcfiE^tNifc < . MO C V D&t PWac^MOfill^ti 

n/wfliit-e** ^ . -co^M-ej^$-HftrB^o n, o ff©^^- < , '^ut^^-m^mm 
mmm 3 ] 

[0105] 

114 (i^B^<7)^M!^iJ3 COG a I n N A s vS^itM^S^ V — ? l^^^tit^ & 0 

, 3 ^ y^-<Djz£ ^(DmiiitL (10 0) <7)n-GaAsIt±i:, fft-f^Olgrt K *3 
lt-6iliI«l/4fe(0^$-C-n-A 1 x Gai - s As (x = 0. 9) tn-GaA 

[0 10 6] 

Lt> -eco_htc, T> K-^T^G a A s^^--9-a, 4iOG a I n N A slT# 
Pi£1±Jii: 5^<50G a N P A s S b «5 (A>J7i) i: rt» <b <& f£t£lp , 7>K-7M: 
SPG a A s ^^-+h^75 ? ff^$^LTV^ 0 
[0 10 7] 

fit, *o±K, p 7 ^"Rlti (±*&¥-##5W|i:r? y ^Slti : 

i&£±a&R*t*£ i>^0) «$ntv^ 0 ±8B£#mii, C K — ~7°<F) p — A 1 x G a 
i-xAs (x = 0 . 9) t p -G a A s t £^ft^xOg£«ft Ki3tf&f£}l7&e<7> 1 / 

SBR#SL*^fS1±S^i£v^ejC(±, A 1 A sfrb%&&miRWLitmti s mx.tf3 0 nm<D 
W-ZXWitfhlXX^Zx, ttz, ±H5MiOf±^GaAsfl±, t O r: > h 

[0108] 

z(ommm3xit, m&mftoxpmvi n*&i&x(±3 3%, mm (n) m(±i. o 

%tLtz a tfz, #p/f(± x IP$t) ? 7 n rnfab <9 „ G a A s mtiU-tt LXifo 2 . 1%<DI± 
mm (MM) i#LTV>fc, ifc, GaNPAsSb Pill (i » NtMt^O. 5%, PSfi 
J&rt ? 9%. S bM s 3%t^^ J?£t^2 0 nm-Cab»K G a A siSC^Lt^O. 
2 %<D^m<0M^^^LX^^ o 
[0109] 

Sg^t:iiM0CVDa^Iv>f: o * -V V 7 K fi , H 2 £ffi^£ 0 ifc, Ga I 
nNA s?Sti^lK:ii> TMG ( h 'j * TH/if*) V A) , TM I (h'J^f JW^y 

, AsHs (T^v>) Srfflv^ fit, (N) OlllCli, DM H y 

f^fc K7-/V) Srfflv»fc 0 DMH y*iftift-C55*»-*-*0-C, 6 0 0 *CJ^TO <fc 9 &fS:S. 

L^ftti^o Clc0||M^J3OGa I n N A s IHjfcS^fft: U - f*fOffittiO J: 
9i:l^|v^|A|±, ^iti^ifiSfiifiL^o Z\<Dmt&M 3 t?tt. Gain 
NAs|(± 5 4 0 'C-Cj&ft^-blr^o 
[01 10] 

CO|gi&0|3-C{±, #r5e<7>:*:£ $0^-9-*^^ < Hp-AIA s i&M^StffcJf <7>fii|M 
&Sfti£-£-CBj£U ffiH5£>^*ifcA 1 A s *7K^-Cfl9ffi^<bB^tLTA 1 x O y mi/t 
<gB£ffML£o fit, ^(-. +"'J-Y5 K*x 7 f> ■^ffi£Si&&A,-e 3 Fffl'ffcU 

[0 1 1 1 ] 

^^L^ffll§7tM#S#l^-- , f^T<7)^^S(±^ 1 . 3 // mT-^)0^o GalnNA 
s ^iSltllcfflw^Of, G a A s^±(CS^^^<7)Mf&7tM^#^^-«T-^^^ 
XZtZo 
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[0 1 12] 
[0 1 13] 

ifc, BiiONM^i^pfittlSJ: 13 (>/J^ < Ltv>sot, N finite J: 
[01 14] 

* <#ft» Sri* HSIUDtf&bti. ifz, I*oft*«*J:J:»)* : f-^ 

[0 115] 

< « ^ 7tim?« $ < m^z x t . mmm z<mz %>&m iz&<nfxm&-t & - 1 -c 

rt*-c § * o $ ^ *c®kl LtAi IHLM t & & i t -c/s#t $ < 4 19 a u >Xoa*f 
*t'J7^ £ *ifc«/h«J*K8b35& < jfe £ m C&tb Z>Z\t ^X # , ®# T3»t5 5 

& < 19 , L § v*«atttffi« S ft* „ K«a£Sfe £ < flljt Sr^Jffit? § & £ t ^ 

[0 116] 

Ga I nNAsf©tf^i<7)Vl^^ffi|#:i^li:iiMBE^±(:fflv^ 
[0117] 

J? $>5* 3 mSJK^&SOKttLT, tf!lx.l;f 1. S^mtSf^IMIfif^fi 
ip-Cli, ^ftiOf^iLTl 0 M m£Mz.Z>mZtf£-Wiz%:2>l)\ MBESfliS 

LTkflifg- 1 0B#M^t5^o 
[0 118] 

fcttfUtOff £ tt^fr»cJt^ra#r < *>-r*»-C* "9(10 96UT) . tit A, t^Jf 

zMfc-f zm *mfc&m ms.amt * ft z°Mmnm~ *j tt * nits 

2 0-4 0^7) M?ntv>5 0 G a A s£«±0®#&ftM**#U-^!^-Cfi, A 

1 g a asIm^^a 1 ®.j$.zmz--c&mmmm (a i fcrtjaww (a i 

[0 119] 
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[0120] 

—2k MOCVDftli, IR3H-^aE*«:W»1-4^:tfC&<. B£H#iCffij&£ 3 > h n - 
^t^ti^C, MB EftW i 3 &it5K^£'l£^t-£-f , $7t^MiiJK : S:15iJx.(f 3 // m 

[0121] 

[HMRI 4 ] 
[0122] 

[0123] 

M^O^<7>*&T-7Effc£i#oG a A s S b <b$r**HIJl ft TV** ^ t -c** 

o d<734«K®f±, S bM^5%T^^ GaAs*E»:JtLTft0. 4 %Ott«S4r* 
LTv»fc 0 ifc, :^tP3f(7)l|?li 1 nmt Lfz a 

[0124] 

S b tidZ-i" Lt»M^flcJ=«JnStL4£.Kfii < , M£W-f&fi 
ftiffM <7>«t 9 i:HIii:S b &^#*4£fflWcit^ Pf MM t W^^-f Z>Sl^-#r 

[0125] 

- 1 -cM««»jS fttte o^tH&m (»«) $ ft & ^\ #Er-f± «t <9 wmrf± £ 

£X\ Il*fi«-Cl, M*tf»^*«r^Ht#-6- ttfX-ZfZo 
[0126] 

^<7)^^0IJ4 -Cti, "flillUtGaAsSbtl^, S b £^-ev»fttf 
& < , GaNAsSb, GalnNAsSb, GaNPAs S b, GaPAsSb, Ga 
InNPAsSb, GalnPAsSb, ttzlt, G a I n A s S b 4 i"£JB v>£ d £ 75 s 

[0 12 7] 

iz^A,tzm^w.i- s b %ffiim-r&<7)ttm%r~ii%^ 0 iot, GaAsitutfiu* 

£-ti, *mm t Ltli, G a A s S b jFH&^KjgSJSgT^ *Ot?flFi Li>\> 
[^*&^ 5] 
[0 12 8] 

meii^mcommms^m^it^-^ rv^^w^m (-tram) -c&& 0 

[0129] 

l^xC^/iiOtioti/^o Cftfi, 2^7C(-*II$-frT ^Jfcft^o 
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*IW5 0ll6*U-f71/'fli, ^M^IJ4t3gma (p, n) «^otv^ 0 1"^ 

[2S*fc«6] 
[0130] 

m 7 i±*§tw<oMMffl 6 <D3tmm* - ^i^-rmx$> n , nj&tfn 6 ojtjiis* v ^ 

tioTWS, dO^iSfH 6 T-ii, ®|§7tl/--f'T UA -f- y ~ffrh<T) \s - *f ittfifrJ T A 
[0131] 

<r>Jtmm*s*7-^ &o £tz, G a I n NA s ^fflv>f:IOT#ffrW-f f 

[0132] 

c:e>*i&0!6-cti. If*iflfti'-fi : Ft*77^A-^ lit 1 

[^^y 7 ] 

[0 13 3] 

-ft t^a- ;u (± > uss^i 3 <d mftytm^mt u - Hf* . ${sffi 7 * h ^ * - k t . 

[0134] 

(1. 3 ^ miG a I n N A s IMIf ffrl^-f iT) , SflM! 7 * h ^ >f * 
£0 ifc, $f§ii:^4Ga I n N A s ^fflv>^Mf&7tM^3»^l/--9-'^i : -f±. £K#t£ 

[0 13 5] 

JibC, 1. 3 WS&g^ffti* t i ^ 7 7 ti^jD P O F (7"7Xf7^7r 

-f/<) t G a I n N A s *x&n.mKm^tzm5kitM*mfc\' -*f t 7 

T A /<75 ? ® t^^)^) C t , 77-f /«7)#7) ? 7v & < X7 T 4 '*t*>H y 7*) > VifUB] 

[0 13 6] 

m^fzMmmMisizm^&Z ttfX£ &<Dfr%b-f. LAN (Local Area N 

e two r k) & ^<Du>^a.-^m<om^mmm. zbiza, Ymnr-tfcm. 
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